Release of nitrogen oxides from cultured bovine aortic endothelial cells is not impaired by calcium channel antagonists.
The endothelium-derived relaxing factor has been shown to be nitric oxide or a related nitroso compound, synthesized by the enzyme nitric oxide synthetase, which oxidizes the guanidono nitrogens of arginine. This enzyme is activated by increases in cytosolic calcium. The effect of the clinically used calcium channel antagonists on this process is controversial. The present study was performed to determine whether calcium channel blockade with these pharmacologic agents would alter the activity of nitric acid synthetase in intact endothelial cells. A specific and sensitive chemiluminescence assay was used to measure the release of nitrogen oxides (nitric oxide and one-electron oxidation products of nitric oxide) from bovine aortic endothelial cells grown in culture. Under basal conditions, the release of nitrogen oxides was about 0.2 nmol/100 micrograms protein/hr. Bradykinin doubled this response. Removal of extracellular calcium abolished basal and bradykinin-stimulated release of nitrogen oxides. Neither diltiazem, verapamil, nor nifedipine in concentrations that are encountered clinically altered the release of nitrogen oxides. These experiments show that although the production of nitrogen oxides is dependent on extracellular calcium, the clinically used calcium channel antagonists do not inhibit the release of the endothelium-derived relaxing factor.